The title compound, [Sn(H 2 
Chemical context
The synthesis and powder diffraction data for tin(II) perchlorate trihydrate were described by Davies & Donaldson (1968) and Schiefelbein & Daugherty (1970) . With our crystal structure determination, the data of Davies & Donaldson (1968) are confirmed. The interest in the system tin(II)-perchloric acid-water arose from the redetermination of the redox-potential Sn 2+ /Sn 4+ in perchloric acid by Gajda et al. (2009) . There is no solid-liquid diagram for this binary saltwater system known in the literature.
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Figure 1
The component ions in tin(II) perchlorate trihydrate with displacement ellipsoids drawn at the 50% probability level. [Symmetry codes: (i) Àx + y, Àx, z; (ii) Ày, x À y, z; (iii) 1 À x + y, 1 À x, z; (iv) 1 À y, x À y, z; (v) 1 À y, 1 + x À y, z; (vi) Àx + y, 1 À x, z.]
Structural commentary
The tin atom lies on a crystallographic threefold rotation axis and is coordinated by three water molecules as a trigonal pyramid (Fig. 1 , Table 1 ). The perchlorate tetrahedra are located in the gaps between the SnO 3 pyramids on their own threefold axes. A similar arrangement of the perchlorate tetrahedra can be observed in the crystal structure of Ba(ClO 4 ) 2 Á3H 2 O (Gallucci & Gerkin, 1988) . The difference between the two structures is that the barium atom is sixfold coordinated by oxygen water molecules. All of them are shared between two barium atoms, so that an average of three are bonded to one Ba atom.
Supramolecular features
The different coordination of Sn 2+ in comparison with Ba 2+ is caused by the lone-pair effect. It requires more space, so the distance to the next oxygen atoms is larger than in the barium salt structure. The perchlorate tetrahedra are connected by O-HÁ Á ÁO hydrogen bonds ( The unit-cell packing in tin(II) perchlorate trihydrate with the ions shown in polyhedral representation. Table 2 Hydrogen-bond geometry (Å , ).
iii 0.94 (7) 2.46 (8) 2.926 (8) 110 (6) Symmetry codes: Computer programs: X-AREA and X-RED (Stoe & Cie, 2009), SHELXS97 and SHELXL2012 (Sheldrick, 2008) , DIAMOND (Brandenburg, 2006) and publCIF (Westrip, 2010) .
coordinated at the tin atoms (Figs. 2 and 3), forming sheets parallel to (001).
Database survey
For properties, thermal behavior and powder diffraction data for tin(II) perchlorate trihydrate, see: Schiefelbein & Daugherty (1970) and Davies & Donaldson (1968) . For crystal structure determinations of other divalent perchlorate trihydrates, see: Gallucci & Gerkin (1988) for the barium salt and Hennings et al. (2014) for the strontium salt.
Synthesis and crystallization
Sn(ClO 4 ) 2 Á3H 2 O was prepared by reaction of copper(II) perchlorate hexahydrate (15 g, Alfa Aesar, reagent grade) and elemental tin (12.04 g, VEB Feinchemikalien) in perchloric acid (50 ml, 60%, Merck, pA). After stirring the solution for 2 h the precipitated copper was filtered off and the solution was transferred into a freezer at 253 K for crystallization. All crystals are stable in the saturated aqueous solution over a period of at least four weeks.
The sample was stored in a freezer or a cryostat at low temperatures. The crystals were separated and embedded in perfluorinated ether for X-ray analysis.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The H atoms were placed in the positions indicated by difference Fourier maps. No further constraints were applied. SHELXL2012 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) . 
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